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Although limestone is often cavernous, nevertheless some large dams
which are both water-tight and stable have been built on this kind of
rock,1 as one in southern Spain, 273 feet high and 200 feet long, a second
for Baker Power Plant, in Washington, 263 feet high and 493 feet long,
a third at Keokuk, Iowa. The Norns dam is also on limestone.

Volcanic agglomerates and basalts, as well as joints or irregular
fractures in otherwise massive rocks, may also permit considerable
leakage.2

To prevent leakage under the dam, the impervious portion of the
latter is earned down to rock regarded as sound. In addition pressure
grouting, by which a very thin portland cement mixture is forced down
drill holes and from these into the cracks and pores of the rock, is often
used.

In the case of gravel and sand, material which is permeable to start
with, there may be an increase in permeability due to finer material
being carried out to the downstream side of the dam, thus leaving
cavities which are followed by settling and possible failure of the dam.

If the dam has to be located on unconsohdated pervious material,
" the impervious portion of the dam is carried upstream as a blanket
and various cut-off structures are built into the pervious material so
that the route of travel of water percolating under the dam shall be so
long and so devious that friction will reduce the velocity of the water
to a safe figure " (Bryan).

The ratio of the distance traveled by the water to the height of water
behind the dam is called the percolation factor. It is said to range from
5 to 20 in successful dams, the former figure for gravel and the latter
for quicksand

The permeability of the entire cross section of underlying material
should be determined if possible.

Failures of dams due to seepage are not uncommon.3

If a synclinal fold crosses valley at proposed dam site, and some of
the beds involved in the fold are porous and permeable, placing of dam
on axis of fold might allow water from reservoir to flow under dam by

'See Wegenstein, Eng News-Rec, XCIII: 128, 1924 (Spain); ibid., CXVI'
360, 1926 (Wash), Gowen, Amer Soc Civ Eng Trans XLIII. 468, 1900 (new
Croton dam)

1 Rands, Amer Soc Civ. Eng., Trans. LXXVIII- 447, 1916 (Estacada dam, Ore-
gon); Cole, Eng News., LXIX. 647, 1913 (Lahontan dam, Nevada); Eng. Rec.,
LXXIII: 385, 1911 (Olive Bridge dam, New York).

a See Eng. News, LXVII. 900, 1912 (MineviUe, N. Y.); McKay, ibid., LXV:
743, 1911 (Hauser Lake dam, Montana); -ibid, LXXI: 211, 1914 (Stony River
dam, W Va ); Buckley, Irrigation Works of India, 157 et seq, 290, 1905.